Cellular basis of luteal steroidogenesis in the human ovary.
A primary monolayer cell culture system was developed to investigate human corpus luteum (CL) function in vitro. Steroidogenic cells were isolated by collagenase dispersal and Percoll density-gradient fractionation from CLs enucleated at progressive stages of the luteal phase (tubal surgery patients). 'Pure' granulosa-lutein cells were aspirated from ovulatory follicles at mid-cycle (in-vitro fertilization patients). The steroidogenic capacity (progesterone/20 alpha-dihydroprogesterone biosynthesis and aromatase activity) of isolated luteal cells was assessed in relation to CL development. Basal luteal cell steroidogenesis was maximal at around the expected time of ovulation and declined with CL age during the luteal phase. Conversely, human chorionic gonadotrophin (hCG)-responsive steroidogenesis was initially undetectable but developed as the luteal phase progressed. These results show that luteal cell steroidogenesis becomes increasingly dependent upon gonadotrophic support with CL age. This is evidence that functional luteolysis in human ovaries (1) is pre-programmed to occur at the cellular level, (2) is initiated automatically at the time of ovulation and (3) is reversed at the time of CL 'rescue' in early pregnancy by the direct action of trophoblastic hCG on steroidogenic luteal cells. The culture system described should be of value in further defining the control of human CL form and function at the cellular level.